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(54) BATTERY TEMPERATURE REGULATING DEVICE 

(57) Abstract: 

PURPOSE: To efficiently charge a battery for use in an 
electric vehicle that runs on a road with its traveling 
motor driven by the battery. 

CONSTITUTION: A jacket 33 is placed near a battery 41, 
and the temperature of the battery 41 is adjusted by 
means of a radiator 11 or an electric heater 45 with a 
coolant 12 being supplied to the jacket 33, so that 
while the temperature of ,the battery 41 is held within a 
temperature range recommended during charging (e.g. 20 
to 35°C), the battery 41 is charged. Compared with 
conventional air cooling/heating techniques in which the 
temperature of the battery 41 being charged is regulated 
by forced hot or cold air, this method can surely keep 
the recommended temperature range and reduce the 
power consumed to about one third. 
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(54) [iemo^im /N'^-rutaspfflse 

(57) [£*?>] 

I^>^7l>3 3(:^-7yM 2*tt»U^7f 
U4 ltf)iBJK$:5i*£-*i 1 ifcWflK&t — *4 5lc 
.fcDWHSU 5t«B#t'*5tt-&^"v7 i »J4 1 <7>}f2liS«IE 
(0iJ*.{£, 2 0"C~3 5-C) Tvn'vt-U4 1 CDJtM 
SrfT -3 J: 5 *c*!f»-r * . ftmB^Cfctf&^'yx'J 4 1« 




33S»*il 33 



Ala 
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H$tf3S#tf>ttBJ 

-f 4*3ie««M>1irE'*-y x 'J <7)?&££«f4A «y x 
- <r» n' . y x y if, -v 9 x |*JT*"? mmmz W&BM. $ ti 

m&>< -v x y * •/ ? ^^fci^^gEflsB^saa 

8S«e £ JnSfc-f 4 t - 9 H X TfK&tf 45^k. 
Sriftttfc £ t £8r« £ -t&'* >y x f i&JgpgPiSB. 10 

[ trnm 2 ] Huie^ < x u #' -v ? * rt t* -o x , a>o tsr 
semi t iKrsaRxaa[fw»^iii o tc«atf*ELfc £ t 
t -r 4 it i Ktttfvc •/ x y ?aKfratfi^s. 

mriet xi/mm? s*c-* t nmizmmmft* 

[ii*ii4] mmmmmmi.mm#xfo~>x . znm 
mmzmm.z&%i t^t # khitex -y x y * •/ ? 
^jss^fcKa^t-* tim-th x 0 izffifczti 20 
x^^ztzw&t-tt §mm 3 e*w>' < -y r- y &j£tra 

SffSS. 

[ f i*If 5 ] BUlB^ * 77^^77^ fc:E« $ ixT > * -y 
x U iSJK £ tJWrt* 4 A -y t- y SJg^ajfS £ . 

ttfia^ n" x u »jk a*as i o m 5K&EkLt ttotztz 

C l« lev s; . y y # -y 9 7, n ^lWES*£SKlEttR t WE 
7 i^x-? fc ^'jSji-Ti. <£ 3 WiiIEflJ«liiJ»#€:flJ 9# 
;i4t 4: tie. WE^x-? 7 y y£f£fS£^4?£iP 30 

■yrUiSUSSSPSSai. 

[ 8t*3H 6 ] mss^mm^wt . mria^ * -y x y sac: 

6 5 IE»^y -y 7- U ?fi«P®S^S . 
[ f mm 7 ] mi IB; n* -y -r U * -y ^ ^> 1*1 iz KS $ itT / * 

t v f - u ?SjK^ai§i4: , 

-rtawsii . ff*«3^^{iit*3S4ias$wN"-yxu 

tflii 4 c fc * wat -r * w«« 7 sas*v * >y f - u ?ss 
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cif*3S 1 0 ] H<ria^a]$ijffli^iaiiHuis^'-y t- u ^5t« 
wzcDfrftm^zftmfflm^mffithztzw&t^-. 

4 IS*II 7 Ett^ * -y f - 'J jBJSSntRilX. 

[ n*]a 1 2 ] Buie/s- -/ f - 'J «ftK«ia«t«: t x . mil 

5 2 *il 6 Ett«0^ -y x U ffigeSiffiilX. 
[000 1] 

IWffltCflf »StL4 * -y f - 1» <0««Srf«Slf LtA'^f 'J 

izm^th . 

[0002] 

[fl!3l«0S*] iSB#, mtg^ 2 4 0 VS?(7)ffly^-y X U 

t>±-9m4 >^-9izwM*®i&L. zcv^-fmj 

[00 03] ffl»<?3J:5fc:, A'-yr'J^l+Wi- 
•y x U WLCOimK^z iO^f'J iaK*«±#^- 4 . -t 

lt . a*7t y ^' a vs- -y x y (Di^zw -y x y iae** 
?i§ti.i>. dcoj;aic^'-yxy aa&&*±^- L»r*i:. 

A' 7 f 'J Wtttgj&HST-T 4 kit t^Wfr*«ffi < $r 4 . 

[0004] A 7 f'J Ji««att*oi6^iRT* y , ^' 

[0005] -ti-C. fl!*(i. jfEHDSCC-K-y f'J VSJS// 

W7f'J* ^fil-f S^rA $ tlX ^ 4 . 
[0006] **tf<03iV^t#fc:. v-C-yf 'J*<^ 

d ^rSJ^tiT t-^5E*T-(i:/ n' ••/ -f U «: ffift 4 fc 

^04>flT^4. 

[000 7] L^'oT. «EV*k#lcA>y-f Uk?fr*.T 
v>4 i: # tti, Itfie^ r y M-y x 'J k c^Pitc t 

[0008] 



3 

A 7 f y^JnfflfcfcffiSUHi&ttJ: Lfc, ^;bK»l>£&, 

«><Offi»«* (MI27r>i: b 4 ttfl ) # 
i§±4: * 4 1 v > d PHH*** -> . 
[0 0 0 9] £<3SPJ!tt;<9J:3£SH£**LT$:S 

*ut t ot'ft o , mm^com^ v< .„ -f y ajkhies 

[00 10] 

if, HI. H6£ijr$-J:ot=, A- y -f y 4 1 ZmfiMt 
LXM^-f 2 2 £fg»rf 4«»i»S<0A.y -f U to 

U 4 1 om«4 1 a SrlBBtflllRliW- 4 A -y t- y #7 ? X 
4 9 t , ;w<7fW7n W Wtt= 
iES£ *lfeJftS^iaE«c» 3 3k, Btrlfi^ < -/ x U # -y 9 X 

t\-mzmm&wiffiikMtom&mite 1 2£»t.g>b 

-?4 StJil^ai-ti^^x-^ 1 1 , 8 It, 

[00 11] ^2<73d^Bfl{i, fluie^"'yrU^-y 

«Sfl«£IJLfc£ 4: SrWSk "f 4 . 
[0 0 12] 8f3«9£tf>SMfltt, iwfSA >y-r 'J jtf«y?x 
I^O^^mSi^SS 4: Bute t - * *j X T/mMZ? ^'x- 9 1 
COIHCWWM** 3 2, 3 2 A SrSHffc ;t«t 
4. 

[0013] m4(DZtomiit. mawmmmmtmrn 
A- 7 f u # -y ? ^ rt^JsaaftssfWfft^ffflriE t - * 4: aiii 

[00141^5 cr>Z.cr>?£mi, -v f'J^7^X 

fl^ES^ftT A -y f - UffliKT b £t*art-«'< •/ r l» S 

7 yI-?7 r>51t, BtifaA v tt u jaKT b#» 1 
<0Bf€iB« (3 5'C) J3Lt4:$r->fc4:*fc:. IME^-yf- 

iia-r 4 £ a jc mimmmx w otishhtc 

BufB^xx-^y >*fHHl3-£*i*SMMW#« ( S 1 

5, S24, S25) ttmt&ztztmt-th. 
[0015] mecoztomnii. mmwrnw^m. 

[00 16] W,7<DZ.crmm±. HUfe^N'-y^U^-y^X 

rt tEasfir a * -r u slkt b £«aj-r 4^' ••/ t- y a 

k , lyiEA f - 'J ifijgT b ifi» 2 WBf J6ffl« 
( 2 0°C) mTcot#^Btiieb-^^i!)^$-«i:l>Ja^J 
ffll^g (SI 3) 4:£^;l4.r4:£t#©4:-r4. 
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[0017] jB8«;o»!Bli, tulEJD^J^Sti:, 

fc*IHW-4 BMR^S (S6)Sr«iSitSr«rat-r 
4. 

[0018] H59tf),r4)»5H±, IMSt-^OTSHHIfc 
ffiSSivt mSB»SaiSK«c<oaJKT h w^tfias-T* JnSfe 

b-^tffjh^-arSb-^ffih^S (S26) k^<i^ 
10 Sik&WfSk-rft. 

[ 0 01 9 ] hi oo£<o«BjHi, Huie^*nww5ii 
luie^ n* -y x u ^^m* c^^^it & br^s < s 

4) 4: 

[00201 SS11 ^iOffe^Bli, IWEJrtftjBIW^Kfi 

[002 1 ] hi 2o^o^Bj(i, /^-yf y«afi«iais 

4 3t=ftiT, ?> f x-^l 1 5fi^S»3aft«{*<OfflJK 

T r w^tB-r-4 5 ^*x-^ififl|gE«ciBJStfiajS 1 6 s- 

20 fflv^fcSrWSfcfft. 
[0022] 

[^ffl] Hlcod^Hj^iixtf, m^SKmcOftJ^JlS 

[0023] m2toz.tow^zxmi. mttzkmzm 

[0 0 24] H3c0dOf&BJ^J;tt«S', b-^tCjzOiD 
30 «8iEflt*-ej«SiJ«#(CJ: OWO^T^' y-ry 

[0025] H4^^^BJi=i:n{±', ^1USB§^S 
W^B^I^Sli: b-^ 4: *JKi$-fr«.OT, ^' 
-y f 'J J&^fflKtc^ffl $ ^4 £ 4: < , i&mizW *) & 

[0026] ^ozcn&mzxtui , M' yx'Jvag// 
«?S4:^-5^^rT't , 55*n— Jt/^yx-*? 
r vtc J: 0 A -y f - y SSSrMIEvaSS T^ip-C-# 
40 iEiilt*«tl*T&4. 

{0027] JB6^<0fBBflfc:j:ix(f % 7^-^77 

yx— 7 r ^$r^»$ -£.i»^<7>X*7U:3f---$& 

[00 28] H7^i^B^c«fcix(i", /^-yryiBJK* 1 
(SffltcsSr o , b - ^ iz X h Wktf'frhti h VX'J < 
•y f - 'J Sr i TJttf ^ fL*>05SIE?aK Sr 

50 [0029] mscDZtoZtmzXttif. t-^tJ:4Jp 
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[0 0 3 0] »90£<7>»HJIK:J:#Uf. t-^K:iSJo 

fciftJttEBfcliJrc* . *»o5E«S*S:i|«r# 4 . 10 

[0 0 3 2] IS 1 2tf)£tf>?fcnjfc:«J:*tff. A-y-rUiflK 
coSiJfiP^ 5 S/'x-?$7S£g-3V va?? £ t ifi-Ct h . 
[00 33] 

[003411111 i<?5— SUSMOflt^Sr^LTV^ 
4. 

[00 35] HI fcitJlfVC. E^Lftl^^SiSm^ 
n>h^'U^|*HIiJ(c{±, #*P#j$i: U»7y'x-^ 
1 1 mi $ tlT ^ 4 . I^^'x-^ll *>_LSHH!liC 20 

) 1 2*mm~hmm<r)mfo?y? 1 3**k 

tt&*VCV*4. JRflc^^^ 1 3t**-.a.-:nHrLTSlK 

1 5 akiliiU-CV^. »*1 2<i. LTiiSSl 
5 (15a. 1 5b. •••) CD^ZWWLL. i^714 
«0i&-f^B#(c{i % fflSSl 5 aSriitT^x'x— ^ 1 1 f*i£ 
^EPa^fafcSiflS. 

[00 36] ^'x-? 1 1 WKt^ot, TSMffltf) 

assi 5bt=tijRia«iaj¥Si: txco^m^y^ri 6& 
* yr i 4 t«- ^HM&tfry r-e& & . 

[00 37] ttyT 1 4 tf>TSHH£{i. * 1 <04MSU5i 

2 1 a#|£(tt>ft. aSS 1 5 bfiiiSS 1 5 c taSS 1 5 

[ 0 0 3 8 ] 3188 1 5 dJijfcfrffl^-? 2 2 £<$*p-f & 
g&JftftB <J»S3a8Kft«) t LXms-vr-y h 2 3 £ 
at. -v r-#2 4£:frLT. aSS 1 5 e CiS 

ii-ri.. ^r-^^ y s#2 4(i. assi 5 ertoia* 

dfyri4<Oft?J*ffi«t4. 40 
[ 0 0 3 9 ] aSS 1 5 c OTSKWKliiS 2««2 1 
btfgHtfcfu iiSS 1 5 c(4jIS& 1 5 f kMSS 1 5 g fc 

[ o o 4 o ] ass i 5 g«. ^ffm • ffl^o^aiffla 

SST-&9. #<Ufi'. j£«ffl^-:?2 2<D!Bl!j[I]SS (a 
ft. PDU: Power driving unit bfoZtlb. ) 30 

tmztib. **s. »»0»3o<oTiiSflatiiaift«ai 

[0041] iSJK-fe 3 1 *>TSH»fc«iS 3 0>#«b£ 50 
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2 1 c a*SHt£>*u aS8 1 5 g tffflft 1 5 h fcilK 1 5 

i blzftfrtih . 

[0042] ,IO£3tf>#ttj62 1 c £t$wc . aSS 1 
5 gM*»4>(^»«c 1 2 a8S 1 5 i GBtf>«K* 12k ife 
SSSfu aSS 1 5 hflBtcSBt* . 
[ 0 0 4 3 ] aSS 1 5 h <OT3HBIfc:{i3S4 cO^Hg* 2 1 

d*>fstt4>ix. assi 5 hteass 1 5 e kass 1 5 ate 

[0044] ItiiaaSS l 5 f <9TSHffl£ti. SS 5<^)M 
j£2 1 e*iSttfe<l. aSSl 5 j kaSSl 5 kkl^Mt 

3 2 a*«ge#aJTV^««JB (EbSOtfygO CiJ^TIi. 

assi 5 f ass 1 5 j ^ass 1 5 1< t tm 

rti. assi 5k**Hja$/i. assi 5 f tassi 5 j 

^ttJB^HttJB. #**3 2 a**aa*LTV^S«!BS:|IB 
«JBi:V^ . fl}#«m#3 2 

*^$ti.tv^oaff^FJ. ^^t^>i.^ljaB#^HS 
Cfev^. «MMH»#3 2«»KJB (H*co*SS) 

[0045] aSS 1 5 j OTfMlH^i. A' 7 fU41<7) 

?a«^p«i5-r-i»^^fflass miaamm) tLxv 

aSSl 5 1 <0TS!EfiBt=Rft4>*utl)56O4i-ifeS2 1 ft 
aSSl 5 1 A^aSSl 5mkaSSl 5 i L(,Z-ftfrtl&. tc 
H . v> -y b 3 3 WTSSfiOISStcE S tcX v ^ s" . y 
f'J (fflk Lt^yf'M 1 S:flt«r & lfflfO^-yf- 

y<os) 4 1 a^fflHec^-yxuajKBiaj^a (^'-/x 

UiBJ&ttHi») t LT<73vaJg-fey , f4 3^'IS$nTO 

;:r. A 7 f'J4 l^vajs^ai^Sfi. 

SA' 7 f'J4 1 atca»fflEUT-€-nfeW¥*^aK^«l 

[0046] zco£?%mj$.ni>tx\ miknmm^-y 

f'J4 1 a^mWJS^'-v^-/ b 3 3mWM-t^9-y 

OSSS^ ^ 7fU4 1a (ifiSIST-^-r> -n .y 7^ ij -y ? >- 4 
9rtClRlrt$fL. A' 7 f'J*7?^4 90rtfiSUrtTfc 
ot^SfA 7 f'J4 1 a±>it/^>^--y h3 3<7)£h 

d mfhttx o . nm&iz i^fj ?s^t b 

[ 0 0 4 7 ] aSS 1 5 mOTgSIiJtCti^-^IgBJ^^^- 
i: LT^mS!it-^4 5^at-CjD?S^ 

n. jpja$itfc?Bi«ci 2<o»a3&«»ffl«ai#st lt^ 

^JS-t>"^4 61:,}: O^aiSilS. anfflSnfeittttcl 2 
(i. 3 2 *«fB tX v^S fc # aSS 1 5 k is 
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£im$% 1 5 j & ji tf x> * -y h 3 3 fcfltt&Sili . 
[0048] *Sfct-*4 5£0-^O^{ia^. fl& 
3frOJjg^(4&gt a-X5 2 £^Lm£JS ( y> 

iftK*J»#S i: L T t flMfi-r h E C U 5 0 WgiggS ilT 
V*ft. WIE3y*?*ttECU5 0fc:J: Office* 4>*i 

[004 9] ECU50I1 fflxtf, T^MVtj 
-^YaWSSfu on yh: 0.-^(4. JfTOJ:? 
C. 4 , *MyHSK (CPU) fcttJE?-*^ ?o7*cMr 
■xt (MPU) C<Ov-Y^nro-bvHffcSSB6$ii 
LAtii^Sh LTtf)A/D3SftliIHW , D/ASSft|II 
ft. I/OiK-K ^XxA7*o?"vA^###ji£ft 

4»K*ajL*ffl^*u (rom) . ayi-f-**— »*w 

Kfc«fctfWOS*««I0HSS£ 1 ^-•yr^MSL^ L S 
IrA-f^fc LXtmZtiZ. Srfc. RAMI1 lilTlc 

[00 50] .IC0ECU50{4. ittK-fe^ 1 6, 3 
1. 43, 4 6KSSKS:fU *ft.fca>ffl« ( ^X-* 
tBP?S?STrw, PDUffiPJOiftTpw. K-yr-UiB* 
Tb. h-^tHPfgfSThw) Sr5X0ii^, 
fiJSE(c*-?wr. * l l SrJ$ffl-r&/sftW7r 

y^E-? (7xX-^7ryt/iliR/Fi:t;^9. ) 
5 1 . ±mvr 1 4 . «BMt»#3 2 . &&S4 7 . « 
l^t-^4 5*SJ: VBM?:'T4 4 SrlBUrf &9?>ffiiJ9liHl 

[00 5 1 ] 122 14. **tttt$STOaU«HS:SSLTU 

4. 

[00 52] H2k:*JV^T, «HP6 1(4. 

mix ymmmutfim $ ft 4 jshfc* & . 

[00 53] %tt£3tt£ttffifil I c r*<ttgH*ai#&i: 

TECU50 T'-t <0ffl*«ft3a $ ft4 . 
[0054] 2 (±, ^VESSffi 

I chg£tta^4^*>1f7 2tifitT'<«/-r»J4 
l<D*-yh ( + ) »'J£il£$*lTV">4. A-yx'-M ICO 
*>y hOWi. mSS-teV-9-7 2 . mSL ■ EsS^SSfl (DC 
-DC 3 6 4 Srii tXm£E<i* < + 1 2Vf(?) 
ffi£E>< 7T'J 6 5 tcJgaSfii . fl£JE; n' f U 6 5 *>« 
E(4. ECU5 0*SW)*» ( Lfc^-jT, RAM(OA' 7 
77-y bLX&mzm&Ztl&ttUZ, E 

CU5 0$rJi^T7ry ; E-^ 5 1 . ±#yri Am?) 

mmt txmteztiz. 
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[0055] /\'-yx'J4 lOtf-y hfflOfi. $ £>fc. H8E 

tyt?2, iekeiss 3 o £ii ix 3 fflossawowa-c 

*S*ftffl*-^2 2tlS«Silft. 1BKE1SS3 0{4. 
3«^^-^tt. 3ffi^6 7^iibTffi^$ni)E 

[00 56] ^7f'J4 l<D*-y MfflU. $4>C*^:. 
«S-fe yf7 2, &&£4 7 Sril tTIBSfcfc 4 5 C 
fcSSffiSfl*. Jfo£»4 7*<7)?>?7? 4 7 

10 a tffflW&lz S *L4 £ i: fc J: 0 «SR t - * 4 5 CUE 
tf&^i'U «*b-*4 5*ssafettSR ( 
««rfHRJBfct>V^a. ) t=$rft. $r*i. »j£$f4 7 4«0 
3^***4 7 a^BBHiWWi. ii^6 8^ai:Tffi^ 
$ii4ECU5 0*»4><OW«fg-9-fc:J: Ofr-bit*. 
[0057] m^-tv-f 7 2t:J; DStai$fi.fcaSM3£ 
MI chgll Jj&?7 3£iIfCECU5 0fc:#&3*i 
4 . 4 fc . A,f'J4 1 tC(4M?'i t^mff Hr Vt7 4 

^.y-f U«EEVbj&«4S7-7 5*51l:TECU5 

20 fiWftSiktf. ECU 5 0hd^LTV^U5tmtffPBT 

[0O58]E13fc«t^"l214{4. 01 M<0»f^KBHt=tt 

h tiatt&fJBfWJW^fWlE CU50ti)l). 

[0 0 5.9 1 H5U, eii mcomf&m£.w2tii>im 
^-vrnx-hh. 

[0060]^:. ±^^^JO»)#CO^TI13- 
EI 5 S: t, L U L < RHH^ h . 
[006 1 ] H^L^VW y—vis 3 >H yf- 

30 ^sJ-^^JBifetiStfiffl*-^ 2 2cOKjf£|#gU2efc •? . 

[0062] ^f«f Tft4*g-t=ti, «J*««#3 2A^ 

HWtis (H i mm) tzti: ? 1 1 masss 

15f tA'7f'J4 1 WJl^ilS^ 15it tfHStfJB i: $ 

[0063] j^t* t'fc&*&, »7S 2 tC^jt 

(4. *7tt!BfcSii. LfcA«-Jt. v-W-rU 4 1 SrHtf 
^>^--y h 3 3rtcO?g#:l 2* t aHvCV'>frV*#ffi«:«8r 
LT^4. ^t-^4 5i,^7«lC^TO| 1 „ 
[0064] jtff+Cti, IBSjEISS 3 0 Sr«|«r 4 I G 

■9-3 iTPDuasp?«iaTpwfc Lxmmzti, zcdp 
d u aiP?g?S7j<?aT P w*m o'cmTt:'«4. ±#>y 1 

44>nt#aiLaUb&«2 U -y h^/^-kSii, PDUffiP 
50 ^iSTpwAM 5*CJ2l±"Cti. J$a8»«*3S< 
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IC 1 4 c7)9±£ ft LSE»*« 1 5 U 7 hJU/fttz 

±.WL>tl&. PDUajP«EaTpwj&«4 0°C~4 5°C^ 
ISrCli, 88*** 2 U •/ 1 5 'J -y WU/#Oia 

tztf^X. %5Mifi 1 5 U -y h;U/4J"C^)T a— f 4 ii 1 
o q %-e$> 9 , 2 y ••/ 3 o %fa-f 4 tc 

[00 6 5] tfz. 5$'*X-*ffin?88BTrwj&<5 0'C 
(H I GH : ftjgffJtt) bZtl. *<?)fflMFt>i&mi s T 10 

[0 0 6 6] i^ia^r^^'x— y-5 1 
7*1 4 0§yWfc.J: 9, ^^li-i^OfctT^ffl^ 
-^2 2klHaillIH3 0fc3& I ?frfflSfi4. *r*i. 

3 yx-f -y y WMcotfiMz X *)¥fbti&. i^xf 

#32 *WRJIB ( H 1 ) b £ ix 4 «LS#fT*>ii 4 20 

ffi^#*ifS£ft4Kjir&^. * 
<rmz X r- v 7 S 1 i,Z t if 6 . 
[00 6 7] Ttfr^T'Srt (^f^rsiif 

7S4) . i^Bfti, afcfcWKtt, nM*v*r€>2 

3&»ifd*»tCJ:0tf*3fi4. ECU 5 OiH^LSr 

X\ Ztihb WMC £ 9 3WrtRJRT* 4 rt> if 5 *» ^ 
(BrfcffoTfcJ:^. 30 

T-yrS4#f£flr) , fv^liWf. 

4it(^fy7S3) . A' 7 f 'J4 1 K^ifilfiM 

[0069]xf7/S4 ^JpJRjMabfc "f 3: 
hh. as*t-t»"C*4*-&fctt, A./7 i 'JfflJKTb*«20 
rkTF#>fc'0*>#«lr£ft4 (^f77-S5) . A' 7 f 
'J?&gTb#2 OX^TO^tcti. X7" -y 7'S 6 JiU5£ 

^f?m (em) sfctt+winiswiyi (ios**as) A^^ix 40 

4. ^'•y^'ja«Tb*i2 0 , 'CmT^i:^^m 

Lrtrfltefcti, A7f'J4 10*M, 2 0X^LhT3t 
€ Lfc*£fcJt« LT 1/3 WHIZ* iXLtoZkifi 
»^tfcl *03±. ^'7f!;4iw§ii,'h2<^ 
9 flS^«T<^ff 2 0 %gJ£3S <$roTL43fc 
^dzkitftfr^xwh. ZtL^Zmm-f&tziblz. A 

[00 7 0] ifc. Xr-y7 , S6X'4^^-fv$rjgt!) 
-f 4<DJi. d<O;L—7'OM^SISr4 0#PHl^TO i: v^S 

0 . £ <r> 4 B$ra-ea;* , A' 7 f'j4i <7>}S3tm<7) 50 



^^8-1 387 6 2 

1 0 

S0%<n^Mti^mz^:h. £<0 4Bffrffl"i. A 7 f U4 

1 ff)im, £€*8£«0tt*£ J: o 1 3B«J«rB#iai=:S3e $ 
it*. 

[007 1 ] ^"-yrU aJKTb** 2 O'COTT^ffiSr 
Hi&LJttS (Xx-y7*S5jj£i, Xx-yrS6^fi5c 
±) , i"f. ^«yrUaJKTb3&<a^S<x. 5 0X;J2Lh 
T* 4 *»if 3 j&^WBr $ tL4 (XT77-S7) . ^' ■•/ -f 
U fflflET b j&* 5 0 XZty±Xfo -o fe*&t(4 . ^'7f'J4 

S 2 b fflmizy isJL- 9 7 r > 5 1 jWKjSTEHES ft* 
(Xf--y7°S8) . -?"LT, iiK^ri 4# 1 0 0%f 

[007 2] 7x'x-?7ry5 l<^)»f^fc±^ 

yri4ofA~r^fflWi, §5t, ffm^m*^- 
Fl»7yi-^ 7 r y 5 i tfDigjffli. ±#yr 1 4 

mmmmm^ixh . maK«f>t:A . y -f ujsjkt b 

^•5 0°CIil±T'S)i»^h(i. Mitf. WMmk<r>m^ 
mX'h h . A'vf'J VSJKT b*"5 0 •cisll-c* & t * 
C fflfrl 2(i^aiffliK«ckLT«SgL"C^fi : ffl ; E-^ 

2 2^L, ^Tffl : &-^2 2^t±l7]<&T^^R6jLb^- 

* . * fzmmmm 3 0 1 ^ l t ^NW^R^-asc^Rawa 

[0073] Xy-^ySKOnWUZH^X. VN'-y-r'J?^ 
JgTb*M 5X;*8S (JStf*. 7P-f^-hWI» 
a^T"y7*C*5v^ r/j ay^\%(rmm,t 3 c<r>x"r~y-y' 

^ 2 2**S?ft< : SroTV^^<7)T. 7^i-?7ry5 1 
^ffjh$-tt (X^-y7'S 1 0 ) , PDUiiiPfai&Tpw 
ti^<±^yTl 4c0t : "j.— -r-f S'JSP^^-^^to 
T77S9 ; + . ff*3E«*JliaSi]»<0±df l^T* 1 

4<7)ffiB#B3) ; 

[ 0 0 7 4 3 (XC, HjKV7*4 4 S-^-^ttJBfc-T 4 ( X 
x-y7'S 11). CftfciJ: 0. JBEflsl 2(4. ^EPb^-ffe] 
fcaBS-Ti. -T^^^. itt*12ti. SiJ^>-7-4 4*^o 
«Rh-^4 5S:at. 51B1 5 k. ilBl 5 j Sriit 
Ty>y-7h3 3 S-aBdS LT^'vf'J 4 1 £ MS L . & 
tz* 5iS§l 5m$r^TliJ^y7°4 4tcS4;W-hT"JSvjft 

[007 5] ^LT, b-^ajPJBEfflThw*<6 0 , Cia 
TT'fcS^k'oA^'MSix (Af7 7'S 12). 60 
iClilTtT^'o T V ^*&t«^fet -^45 *^ >tt 
TOtcSixT (7777-S 1 3 ) JKflsl 2ifiHm%tl&Z 
bX\ ^>7--y h 3 3 ^IttA' 7 7'J 4 1 tfM&Ztl 

*. =5r*i, v-c-yf-yaaiTbtt, Ecu5o-caaswi= 

[0076] Xir -y 7'S 1 2^f J^^feV^T , fate 1 2 
^iSJS. d<^*§-£\ t-^{iiPfSfflThw*«7 0X;JSLh 



(7) 

1 1 

26) . A-yx U 4 1 SrlWia-fi. 
[ 0 0 7 7 ] <MC % WS«e#3 2 ZffltfM ( 
IZli. £LT (^f77S3) , *x-y 

4B«a*BftUfcB*ji[ (Xx-y7'S6j££) T\ 7^X- 

{fth-^4 5t,*7ttJBtCf 4 (XT77S14) . $r 

sSr*5jtH*iBfflt-r4*-&tUi, -e«-Kyr4 4 ^^-y 
ttHRJC LT V ^7f'J4 1 <*y n' -y -f U ?SJgT b 

[0078] ^HWictsivt. i^714, SiJ^>7" 
4 4lPO<i8Wi, A-yr'J4 l3&»4>tt*frS^4^T(i* 
<, H2tcsvrJ: 3(c. ?E€2f aJTjmafiffi I c r-o-S? 
**DC-DC3WC-^6 4SrffltTffilft3il«». -K-y 20 
f U4 l^<oj/E«(&flBtLrv^**»4>"C*4. ««it- 

[0079] • JniSSIffiHE- H^yXfAff 

jhftfMi, ^•yf-y»JKTbja*2 OiCfclBiSSirc* 
&Zt < * -f r S 5 j£3fc ) . * fcttiPfflBflBia* 4 B#p a T 

[ooso]^:, im&x°fo^x (xf7/s4t 
4:) , ;<»/^V'<&mTbtfi20-CZmt&i&%X'$>^fz 30 

* t\ ^7f'J ?S^T b # 3 5 °Cia±T'ft & fc* 3 A 1 *-' 
*!!BrSii* (^fvrsi 5) . 

[0081] y W-r'JiaKTb#3 5 *C*»rt* o >fc* 
-g-Kti , $ <b -? -y -r L> iftST b A* 2 8 'C&TTfo h 
Zofrififim2to.& (Xx-/7°S 16). 

[0 0 82] C^JBfrJM^Lfcfc&fcM:, ^-yf'Ja 
«Tb»i. ^i?»9>4?Sa. Sv^ifttf. fclBBIW*)* 
aiBJKiEel (2 0°C<Tb<2 8-C) IZi&ftZtlX^h 
Z t tz%&(DX\ y ^x- 9 7 r > 5 1 , ±^f>-7' 1 40 
4 , SiJ^>-7-4 4 . fBftt-^ 4 5 Sr^T3f7«ffiiC-r 

f'J 4 1 \znthf€Kmk^r> (Xx-y7*S 2 7). 
[ 0 0 8 3 ] =Sri5. Ayf'J 4 1 tcjktr*3£TOJWtt. 
A-yr'J4 1<0***CfciR«L?t«^fc:, WiJf, % 
Wmtiifrtz 4 B#racO0{i 0 . 2 C cvftM.M.tfA I c h g 
T'^m^tT^ (0. 8C*TftC&fi$) . WikASlf 
0 . 0 5 C W?E«m?jii<I Ichg TiSftm 

(i. ociTftmsfiscfctc&ft. ) . 



1WP8-1 387 6 2 

1 2 

[0084] -3fi\ A-rvTS 1 5<^JBf#J&£Lfc*S 

t l < lixr ••/ r s 1 6 <m m&titfL l fca^ 

-£\ -rfcfc^ M-yr UittBETbA^rXi t 2 8 XT* 
fi*-CH* A7f'J4 1 
3 . dcoA-yx'J 4 1 O&fflSPlte^x-? 1 1 £il 
£BJK3lffififtfftt 1 2 i 0 fr o i 3 t= =5: o T u 

4. 

[008 5] *;T, 4"$\ ^'•y-rU^JgTb^'3 0°C 
Sr@X.TV%|)^i;-'^*^¥'J^-ri. (XT77S17) . 
[0086] 3 0TCiaTO*&£li. ?R* 1 2tf<$LX 

f^rs is). 

[0 087] -t^f*. ±*T>-7'1 4$rl 0 0%fi-f 
-f tttTJi: L. H*iiilf. 1 5 'J 7 hyu/^Ott#ai 
LSaatfjfcKjeL (xf->rsi9) . sij*°yr4 4 

Sr*7ttJBtC-r& (XT77S20) . 
[0088]$ ^>fcH3J»«K# 3 2 fcRMBRfc: LT ( X 
x-y7°S2 1 ) . 5 f fclKl 5 j fc£5SiIU 

mss 1 5 k tmn i 5 j ( i 5 f ) t i&mwi&iz-+ 

ZLX. «Rt-^4 5Sr*7«SSK:-rS (Xxv 
7S22) . 

[0089] Xf77S 1 8~X-r--y7 , S 2 1 <?>WM!<Z 

io, 7^x-^ 1 1 zmtxf&^mztift&ztitzm 

#:l 2^\ fflg&l 5b, 15c. 15f . 15j Srilt- 
Ty>^7h33 lZ&A-?& . >I <73^> ^ h 3 3 c7)«ft 
5a»f*!fflCJ: 0^7f 'J4 l^^fflL. BJl»^iX7t«Ef* 
12**. 1B15 1, 151. 15h. 15&*mxm 
I>7y'x-? 1 ltzMA-t*. ■■€" L"C. 7^x-^ l l 
SrStT, * j -35y'x-^ 7 7^51 ^Hlfi Lt^S i: 

[00 90] Z.<V£ot,zLX{%fflZixfzffi.fal 2lz£ 

A' 7 f'j4i &mm/3izisimmzMimt hzt. tex* 

[009 1 ] X-f -y7°S 1 7 WNaJ^RiLiLfe* 

-ttch-ib. yS-yT-'JvaJKTb*^-=5:<ht2S 0 C?r 
jBiTV^&*^T2bo-C. A"7f'J4 21ZZ. 
O^SlLct 0 fc-f ^'•yx , JiSJgTb^3 0°C£ 

5 o'czntx^&frtofrcomfeZ'ifo (xfy7s 

23) . 

[0092]A'7f'J VSST b tfi 5 0"CtUiC7)B§t-(±, 
5 7 r >- 5 1 L ( ^-r -y 7* 

S24) . 1 1 £*JR*Y?$*S>LT»EflEl 2 

^^fflLTtf^. Xf77'S 1 913lRco«uaSrffvv'«.y-7 ! - 
U4 1^^ffl-Ti). 4^;. ^'"/-f'JvSJSTbAO O'Ca: 
IB i. T V ^ if A 0 "CiaTT* - j t=ti . 7 ->'x- ? 
7r^51 WHI«KS:fiia«JIRC L (Xf77S2 5) . 
1 1 $:it©e<3^MliT^LT. 

ot, yN' yf-U4 lSr^ai-T-g>. 



(8) 

1 3 

[0093] fWEm* ■ <$mm*- fco^t , $ 

[0 0 94] 7^'X-^7ry5 1ll A-y-f y?£JgT 

t>#4 o°c~5 oT^isfcaiffass-ruu f&2 ( LO ) 

EMET'ttftU 5 0iC£i@£fcfc $Cftj£ (H I ) EMS 
Tttff . 5 0 *0- 4 0 T^ISkOTfiKfig-Cti t Xf 
y^x£3rLTfc9, SeSEUKTftff-t*. 40-C-2 

8x:H^T»ae"C«ffia[iiiiiK-c»fH-4. 2 s°cwt 

7 7 y5 Hi. ffjtf4. *LT, St/, ±^UT. 2 10 
8°C~ 3 0 iCOlHT'li , tXr i ;^£ttl.*»r7 
»MS£ J: 9f?±ttJB£«IJ*U 3 OiCSrjgifcfc § KB 

[00 9 5] ±^vri4«i. £OftSWJ«l ; fc-h*+fc: 
&V*T. lWI.7;l/fa-f -( (100%fa-f 
<r ) , 1 5 'J 7 *. BJtf^ 

r4 4 (i, *7tf«(Cfiift$;h.4 . 

[0 0 9 6] W»mK#3 2ti. A'.yf yiSSTb^S 

1 5 k a«WS$*u 3MS§ 1 5 f fc iiS§ 1 5 j t fr'ililS 20 
flXv~J^-—9\ 1 £jI3fiLrt:$8tisl 2ti l )A'7fy 
4 l#?fcH]$*i.4. i<^K!B*»<b-»'C-yT-UiftKTb*qF 
**0 2 SX^TK'Srofei: & fcti. A 7 f'J 4 1 
■J-SsMWflr^O-C. W»*»#3 2(iBHftR (H 1 
/Ttttl) tc£:ft4. 2 8°cmT*^±#LT3 5°C4 

[0097] ff^fttt* • JfrSKMttft— KWxXfAfft 
jkftfHi . ^7f'J iSJST b j&t 2 8 •CiaTKfc oitiS 
T*4. 30 

[ 0 0 9 8 ] Srfc . ±3* Lfc A 7T'J4 1 a&K0Jffl£ 
tSWCJi. ^-yxUiajSTba^ O'CUTF?) 

fcfcfcUi^-y-rlU 1 £JniBH»U — :S\ A-yf-ya 
JgT b # 3 5 "Ciai^ fc $ £ (iy N' 7 f l J4 1$: ^iPffltW 

or . a- . y -f u 4 1 * v f - u x*h 4 vk&vmwsL 

±i-£\ *iv^<-vr'j4 i^x-x cmm) own. 
jf*spjwa3es<i/s*s-t« % -tovc -y f'j4ic»L 
T*ateffl*R5asEHa , *> & i t « *> <?> x/e& * . 40 

3ETOfl^Hfc3B3£S3E-*-4 4. B 

3cT*4«0T. i&Kfcowc rmTj , r i^A_bj . r * 
»j . i"i&;t4j ^fc«^S3ft"CfflvvCV*4*>"CU:$r 

[00 99] £*)J:3£Bll0ICJ:*Uf, /N'-y-f 'J4 1 
03fi<t3^>r>y h3 3£KU ;^>^7h3 3C 
1 2 LT^7f'J4 1 ^)fflJK £ 5 >*x- ;$> 1 
1 . «j»t-^4 5*fel±i«««ai(Cj: 9OTSU 3t« 50 



^¥8-1 3 8762 

1 4 

B^Cfclt&A.yr-y 4 1 ajtiBffijHSHl*] <W*.(f. 2 
O'C-28-C) TvN'-yr-y 4 H93E«t?H J; o fclftJISI 
-f 4Cli:#-e#4. ^1B^tctJ»t&-''«-yT-y 4 1<7)?SJ£ 

mmzimx- & * t v ^ swr*«» h ti h . 

[0100] ifc, ±ajc7)HM^I^J:fL(i\ 7yi-? 
77>5 lOtt^iJffll^^'-yxyiajgTbtj: O^toT 

f77"S7. X-r-y7°S 1 7±3j;l/'Xf--/7°S 2 3Cffl 

S4>T'3boT. 5 >-'x-^ 7 r > 5 1 (TjfflWSitfc^ 
TfitfflO^T b £ T r wfctt;iT#;til<f <fc ^. 
[0101] meii. f6<OHItW<0«flcS:SLT^&. 

^{iPi-0^4^(i[Sl-0^^^t r Aj Sr-H-tt 

[0102] 06OT£»Lfc«»tCOVvc»Bjft-4. 

^•y;K7)|*]fiiJtgE$ixTU4. ^T«f. 5^"x-^l 1 
l,ztt?&Q{%<?)itogk$:-mtb&tzbbX'hZ>. —ts. J<vf 

ftO. A'.yfiJ4 Hi. mpS<oa-5>ffl!lK:*>4. Lfe*<-9 
T. A' 7 f>J4 1 £*»75«m8Pfc:ftft5>''X-? 1 1 
(cJ;0^*nL«}:ai:-r4fcvv : x-^ l l k^f'J 4 
ir B 1^?S#:l 2Srii8S[S-tir4fc«><Oia* (iiKl 5 ) * ! 

[0103] dco«t d ^ra^^j^ffffl*— ^ 2 2 Sr^ 
ffl-t4^a6<507> ; x-^ 1 1 htigiJtcA-y-ry 4 1 

ai-r4^o#ffl<7)^ i^x— 9 8 i £A»/T-y 4 i 

<KL%mfz. ZCDZolz-ftilf. 5^'x-^tiHPttftp 

T'J:<^r9, ^O^^'x-^S 1 £<%&-t2>fz*b<r)7i; 
x-^7ry82t/M^OTJ:<^oT. 
7i/'x-^ 7r>82 THHtT4«?3ttfc/h3 < f 4 - 

ti?X'%h. 

[0104] mem^mmz^^xmm-r^. 

[0 105] A 7 f'J4 l^^aitJ:di:-r4^#lc 
«. ffi^t-r?4 5^^7^S8tc-T4. ife. VmWSt 
#3 2A5:i$<7)1icl(:LT. iiSSl 5 nhMSSl 5 o 

t^mm-th. zcDttmiz&^x . iij^yr4 4^i(jft 

£9, igftl 2ASr^EPc^r|t]Hc5iLT>'>7--y h3 3 

oaisaafttBfciJ: o^7f'j4 i ^^ai^-4. 

[0106] IW'i.yf^l <05SiPJ»ai»f^ti. ><-y 
-f y fSJKT b 3 5 -CfeUiO t S tCtiJSifeffTtf *>*L . 



9) 



^^8- 1 3 8762 



1 5 

3 5"C0»4>TRLT 2 8X:<7>iaiT*(iE«fc:3*#Ji&SJ-*- 
-£>. A-y-fyiftflETb#2 8 WFC$rofc%&icU:. 

ihLT (SiJ--Ky7°4 4(±, A' V rUia«Tbfc<ORIiS-C 
«rf£S-£T*5WCkJ:n. ) . o . 

[0 10 7] AvrUiftKTb*<2 0X: (txf'Jyx 
Sr^Tt -Stf^^iMWSrfrS 1 5°C) felTt 

[0 1 08] A' 7 f'J4 1 SJofflLia t~t&t$t,Z 

#3 2 A^WRJIRKLT. fflSSl 5 nhili&l 5otJ 

[0 109] £^RJtRte*iVvt. IiJ^>-r 4 4 SrIM£$ 

LX : J**-v h 3 3^>asaiifffflfcJ: 0^'-/f 'J 4 1 £ 
tiM-ti. JnfiLt. A 7 f-'J;f&gTb#W2 O'Ct 
iotfclWl 3 2 A £ HttlllK: f L 

x. ±m<Dgm<$mim (nmt-?4 53-7. aw?^ 

7-44i?±, 7/X-^7r V8 2ffcih) ^3 5W5 

[o 1 1 o] *t$. zcr>&m±±McDmffimizmt>-fz 

[0111] 

[ »HJ!03»* ] W±Ifc B J! t fc J: o tc . £ mffliz i ft 

Tv^iOT', A-y^UOv^tlllliri^ort:*^;:, iSH^ 
•/ -r 'J ST & «e*<OfttlSt:JtR LT . y S' -y r- 

[0 1 12] 4fc. yN'-yrUK:aftiB»ffl»f*S:«*ftL 



1 6 



Cfcft&A -y -r If <7)*t2l?£JtSeBIf*lT'A-y -f 'J <93fcfl££ 
fr? J: iz^izUfflth^t tfT* h . £ tf> J: -3 

14. S&fiT£ J: 6ffiffiO-»f )V7 x — 3 /fc il/IEffitf) 
[0 113] £tz. 3£W%G.tiV&'*>y J rV&*.0>1&T 

[@i] z^BMcn-mmmcomf&^^-t^umx'h 

[02] «S«»**EI2|-C* * . 

[H3] HlM^ftfflKHHtcfit^fiS^a-^-v-h 

( 1/2 ) Tib*. 

CH4] i l««»ft$^ll»70-f h 
(2/2) -C*«. 

[i5iii mcvmmmw*znhmz$k^-Wimxh 



20 



[06 ] ^O^iOffi^Jfe^JOliBJc^^-rSSIgiaT^ 



1 1 . 8 1-7yx-^ 12. 1 2 A 

1 i 5--ii» 

1 6. 3 1 . 4 3. 4 6---?aje-fe>"9- 2 
^-^ 

3 3-y>y-v h 4 1-A' 7 f 
30 'J 

44--SiJ*ry7° 4 5-t*t 

49-A'7f'J^7?X 50-ECU 

Tb—/-ivr-VWt& Thw-b- 

Tpw— PDUainfSS Trw---5>> ; 



(10) 



flf8- 138762 



[El] [023 

FIG.1 FIG.2 




[05 3 



FIG.5 



fun 










(HI, LOOT 








■ « . ■ > ON(HI) 

OFF 


1 ' 1 ON(HI) 
OFF; , I . T 


i(1 .,r, t u0 H1 

»» » » T 0FF 






TbfC) — 




40 ts 
TP- CO — 


40 45 

Tpw CC) — 


15*/ # 

100 M^a— r-r 


(ON/OFF f&J&l) 


OFF 


ON 

. ,?o* OFF 

TbfC) * 


OFF 




H 


a 






OFF 


ON 

1 1 OFF 
" 70 Th*<C>- 


OFF 




■< v >■ a >X-< 7f OF F 


T„ ^20r 
$fctt2!Qig8#M4hiBax 


T* 328T! 



(11) 



mM¥&- 1 3 8 7 6 2 



CEJ3 ] 



FIG.3 
0/2) 



S2 



2 

NO „ 








YES^ 




NO^ 




, S10 


R/F 


OFF| | 



Tb ^20° 



R/F OFF 
lEft'szro F F 
SiJtfv^O F F 
t-^ OFF 



S14 




I b-^OFFl | 



(12) 



#ga¥8-l 3 8762 



FIG.A 
(2/2) 




| HE&ff M | s 21 



R/F 


OFF 


£/fV^OF F 






M/Pi/^O F F 




OFF 



b-^OF F | S22 



